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Ummi] -*5*; M x S i i 2 - (m+n) A 1 ( m+n ) O n Ni' 
6_ n :Ln y 0. 3^x + y<l. 5, 0<y<0. 7, 0. 3 

<4. 5, 0<n<2. 25, ^JKM^/jK^flfifc a , 7 - KtlL nO^ 
fffi£ b t ra=ax + byt*Mo ) "C^bSti, a -t-f7n>(:| 

(Mli, Li, Ca, Mg, Y. ifcliLa, Ce^l<7>^ 

4^7>^-KtlLn (Lnfi, Eu, Dy, Er, Tb, Y bfrhMl$fcZ> 

±tf «^7C^-Cab^#JKM, 7>?-FilLn, y'j3>, IIIASx 

[If ^ 2 ] 5fr*Xi&E#r&K <£ 0 S«5gL/i a — ^4 T n >^r^ 9 5 

[W^JI3] «J^7C*T^^#SM, 7>^-K#|Ln, y']3>, II 

^0 . 0 0 1 K»%J^T-c^^>-<h^#fi<hi-^>, if^i ifci±2 uiemoa 

#0 

o 

[»#*§6] itft^ M x Sii2-(m+n)Al ( m +n)0n 
N 1 6 - n : L n y (Mli, Li, C a, Mg, Y, itzltL a, Ce^i<7 
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K^JR75»t>3UdTii-5^4 < t 1 «K Lnli, Eu, Dy, 

Er, Tb, Yb^<billif*l&^&< t 4> li<7)7>^- K&JR"C*& 0 ) T"^ 

K J: *) £ £ £ lu.»t?« t , 7 > * - K#JS L n <nmVfo £ £ lif*# 

f&&1f*im%*¥ 1400-2000 TCTiM-f £ d <h ZmffiLt1rZ> a —V-J 7 

[gf^7] M x S i i 2 - ( m + n) A 1 (m+n)O n 

N i 6_ n : L n y (M*i, Li, C a, Mg, Y, ttziiL a, Ce^|<7 
> K&JR?&»£>3t(;jr*i&^& < t & 1 ffiO^JR-C* «5 , Lnli, Eu, Dy, 
Er, Tb, YbfrbMl£tL2>'J?%< t i> im<D?>?~ K^JR-C*4 0 ) "C^ 

^ M x S i i 2 - (m+ n) A 1 ( m+n ) 0 n N 2 6 _ n ifzit-^ M 
X Sii2-(m+n)Al ( m +n)O n Ni 6 - n : Ln y t*^^ia 

0 0- 2 0 0 0 °C-C*«1-£ £ ZmWit-TZ a 7 n 

8 ] ^SI v 9 > ffc^tl *5 «t XT/ t tz \t 7 * )V i r 7 m.iUr 4 ft 

n^<oitmmm^8 0-6 0 omVgwc^mn, »t^6i^ 

[W*^9] tllv7 > fate® is ZXf/t tz\t7^)V-y rxmiktr^m 
ffiM&lflzA 1 N^ilZ/S^iiA 1 J&5fcK-££*i*L i , Ca, Mg, Al, 
Si, Ga, Y, ^J:^^ K^mJ^^#^^»O^M7& ? 0. Oil 
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[ff*Sl 0] $&mi' i 7>1k&Vll&£V l /ttiliT*:)\''7Txm.fcn 
ft*t^:A 1 N^i^/i/ctiA l©*H^Jti|,L i , Ca, Mg, Al 
, Si, Ga, Y, &£V i 7>9-V&mM\-<V&m^ffi. ! ®<7)^mw:j) t 0. 00 
lSi%Wm^ j^*^st5 ? 0. 1 5fi%^T^-S^iHfStt^ 

lit in i %i±^mm^^m*.if *^m%* hoo-isoo 

[it ^ 1 2 ] iJD)±sit#'*#B^T 1600-2000 °c^jt$EH-c 
mfc-f z> z t z&ffiit-r %> ^ if^S6^v^L i q (DmMHzum.<v a -*t j t u 

[w*^ 1 3 ] mf±mm^f^m%r 1600-1900 °c<D^mmx 
■m$L-t & z. t *mffl,t-r h , if^i 2 izmm<7) a -^j Tu>z±mftt-tz> 

[000 1 j 

f^LED) ^itnefe^'ft-K (fifeLED) <7)fl5*?Jgfb£IUl 

[0002] 

[^*^Wf] -wmtfi. 'J>B*tt[ (tztx.it, T>*94 btk?) , T )V ^ >m 

vs. % mmm t u :nf> iz.m&&m i> t < nm±m&m zmtstt 1 1 
5 0 afeLED(±> mte>&&ftMKit'<xmmmj3tf&< . &m&x&2>zt 
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ilft^H^nTv^efeL EDIi, ffeLEDO^IICYAG (>f y h'J-)A • 

/:YAG ^3t*ff ^ftfe LED oWfeft £ jHWfcK IBifti" * 0 ffeLED 7&*&tt 
-f£?£:K4 5 0 nmO#fe#OHBl;mftfl*£j8«U if)(i:fW:|/:o 

<h U * & o 

[0 0 0 3] L^L&75 ? <b. YAG|«», ieW4 0 0 nm^ 
x. & * ^ * h ^ afiJR**i£T-r £ <o T*#i*^ o 7t S feft £ 4 * tf ^ o -c& < . 
ffeLED<7)i^x^;^-i: YAG^*#OJSfrjg:n*;u^-fcj&*-- £fcL£v> 

[0 0 0 43 flti£, »165t:$S-C, E&e*^l&* * Kr&ftfliJ K v 7 
£^fC£LT, t^vt0 7^K*"7^, a-t^o^^ 

fl -t/f7n>ii, allfkt^tOS i teStCA 1 NfigtCO^gifcSit 

^:M x Sii2-( m +n) Al (m+n) 0 n N 2 6 _ n 0.3^ 
x<l. 5, 0. 3^m<4. 5, 0<n<2. 2 ^JlM^MTfiffi^ 
ai:t^tlm=axT*i^.) "C^fr £ *t<5> 0 /f7n>OTSt\ 

T(±, Li, Mg, Ca, Y££tt*7>*- K&JRri*fclf>*U flllf^-f^ 
[0 0 0 5] 7>^-KM«HLa, Celi^t>W^i<, a M 
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tzizc e * a mmifr 4 m^^mtLm^'mxmm^^: x •? t-tz>&M*ftt>ti 

aii:4ot, lCli> C e £ Y Kintal" & C 

e t YOM^T-^'ft^tL^a -*Y4 To >^#^tifc>l <t tiT^& 0 
i tz , #iTf tt^m 2 4C l± , <b .fe^-t Ce "C^f t $^«-t>f7 

c e - a 7u><D^mm£2 o%mmx*$>t). n*) (Djzwfru p —if 

4 Tuyxh^X, — gjUCiiA 1 NCD^ 1 ) ?4-7°X&Z>2 1 RffiO^Jfi<>i6B$ 
ftTv>5o C e-C$€fb$*ifca -t^7n>^M;ii 

[0 0 0 6] L^L&rt ? <b, ±iE^H!^tt«»i, -fr j T n >*<M*£# 

Mfb^&ft#o^i£gifr£^afc<^fc£v\, '&h*ih*Y4 7D>Ii 

— 7j\ #ft3Cit£ 2 U 14, — ^ :M X S i n- (m + n ) A 1 ( m + n ) O 
n N ]6 - n :Rel y Re2 z (5^, 0. 3<x + y + z<l. 5, 0. 0 
Ky<0. 7, 0^z<0. 1, 0. 3<m<4. 5, 0 ^ n < 1 . 5 ) Xt^ 
Sft, <t-t^70>(;@i|t^#lM (Mf4, Ca, Mg, Y, tfzttLa, 
C e £P&< 9 y* - Y&mfrhm\$*l2>'Ptt: < t i> 1 ffico^jg) 0—«&Sfcl±£ 

S&3fc<Z>*'l>£&&7:'*- K^IR el (R e 1 (4, Ce, Pr, Eu, 
Er, Tb, Ybfrt>mi£ti2>'J?%<£i>im<D?>?-V&m) . *tz\±?> 
?-K#KRe 1 t*JRffiSJt**7>^-K^JRRe2 (Re2(±Dy) 

»$^fci*fflfb%mft#<Oil*J£, jg||*B. 3feS^**^OJRfM#tttwM-t4SBiE 
(i^<4Htv^(4^i9 75\ »a^b«»m*#0«jfiBRfl-i: Ltfffl^^ S i 3N4, 

a in, Tfri]*)&m&zv*i±m&n<Dm&.. m^t^m^mz 
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[0 0 0 7] WmAii, #^l!K3(:i3V^, (a) i H H H ffj^ 

(b) ilT^^^Ai^lilftT^^-^A, ( c ) a-t^7D>^ 

[0 0 0 8] 

mftxm 1 1 

mm 2001-261447 (<£ 6 ^- v) 

[#lt«2] 
!Wm 2 002-363554 #2rfR 9 v) 

[#i^m3] 

#^BS6 2 - 2 2 3 0 0 9^fS (^4^-v) 
[^B^SK 1 ] 

Journal of European Ceramic Society^ H 8 ^ 3~9^— v 7 (1 9 9 1) 
[^#lt«2] 

Journal of Materials Science Letters^ ^1 5 1435-143 8^— v 
( 1 9 9 6) 
[^#fr»t3] 

f 7 If±*ll, mMWm (2 0 0 2^) 
[0 0 0 9] 

M x Si 12- (m+n) A 1 ( m + n ) O n Ni 6 - n :Ln y (^>f, 0. 
3£x + y<l. 5, 0<y<0. 7, 0. 3^m<4. 5, 0<n<2. 25 
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v>T, WfeLED«r^i:-r*efeLED<7)SS*fJS'fbS:ll3K-e#*7* Ml/* * 

[00103 

* v -b >^m*fr«r*jfi"t*±'Cm3?*3?fl 1 " , C** - £ Jim U *5kW*5Em 

[0 0 113 -tK-hh, — «b£ : M x S i ! 2 - (m+n) A 1 

(m+n) O n Ni 6 - n : Ln y 0. 3^x + y<l. 5, 0<y< 

0. 7, 0 . 3 ^m< 4.5, 0<n<2. 2 5, ^HMOJU^fflB* a , 9 > ? 
- KffeJRL nOJR : 3Hffi* b t m= a x + b y "Cab*) T^fcStu a 

-t^7D>i:i?#f|,ilM (M(i, Li, Ca, Mg, Y, C 

ri 5 \ H?fc<£>*<k£&&7 KilL n (Lnli> Eu, Dy, Er, Tb, 

Y bfrbmZfih'J?* < H -Cfi&£ ft£ a — »M T n 

>*9 0fi%J^±^U flMc7G*-?*&&JRM, 7>^FtILn, v 'j 
IIIAJR7C9H (7^K-^A > tj" 1 ;^^) , m*i5=t^am^0^m^ 
»^ti^0. 0 1 M%J^T-C**Cfc*!RFfifcti-* a - t^7D>^i 

[0 0 12J ±IdHB^<7)»i Lw£Mt«i, JR*X«lEI*fffim: «£L£« 
--^Tn>£90 fi%l^±M L > ^SSB^iO |9-t^7n>t S^Mtf # 
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maTt*a « — »m to >?mmitm%iitv£x~$>z> z tRmzmfrftM^ts 

[0013] tfz, *%mi*. $LJm)i)^ M X S i 12 - (m+ n) A 1 
(m+n) O n Ni 6 - n :Ln y (M(i, Li, Ca, Mg, Y, tfzltL a 
, C e £P£< 9>*~ K#«/^3Ili£tL£^& < i & im^^m-Ch^) , L n (i 
, Eu, Dy, Er, Tb, Y b frbMl$tl2>'J?% < £ & 1 U<n^ > 9 - KffeJg 
-C&& 0 ) -C^^$^^> t LTft^L/z^W^M^O. 0 lgf%t^l)i 
Sl3fl^S«r 1 - 5 f 1% Clt L f:^It v 7 i ^7 i (i 7 

^)v-7 r xmik'rjmfttt, a i N&xzf/i fzitA i i&mt. <&mM<DWtit 

Wttz ti&5WBK J: ®HttJ t £ luIE#:t?K , 9 > * - K£« L n OBJM 

tt-i-zTfimmrxitmiK.* i4oo-2oo o v -cm^-t z>z\t*'\mkt-rz> 

[0 0 1 4 J X. ^HW(±, M x Sii2-(m+n)Al ( 

m+n) On N 16-n'Ln y (Mfi, Li, Ca, Mg, Y, f/cliLa, 
Ce^l<7>^- K^«^?>atfn-6>J?*< t i> 11<?)#I^^ L n(±, 
Eu, Dy, Er, Tb, Y b fcjgtffia^fc < & 1 ttO 9 > 9 — K&JRT? 

) T^bSfiai: LTtt*Lfc&«^iH!»*7&*0. 0 1fi%t*5f(: 
, BBR£-« ^1-511% Cit L v 9 > it&m& «t OV £ l± T -=E 

Lfc-«5S; M X S i i 2 - (m+n) A 1 ( m+n ) O n Ni 6 _ n *fctt- 
^ M X S i i 2 - (m+n) A 1 ( m+n ) O n Ni 6 _ n I Ln y t^ 

^1 4 0 0-2 0 0 0XZ"el&l&'tZ>Z£*&m.£-r&a-'*M ruymstSLit 
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[0015] a-^jTu>mmikmmitfo<Dmmijm~&frz>±-tmm 

[0016] *|§0^(i, JPffiMlf #'X#HmT. 1 6 0 0 -20 
[0 0 17] 

: M x S i i 2 - (m+n) A 1 ( m+n ) O n Ni 6 - n :Ln y ^ 

Xf§kyt<0%*'kb1tZ>J — K^JIL nti, (Si, Al) 3 (N, O) 4(04 

ssfi £#t> fl-t-fro^^i & mens 1 mmtz *) mm 2 m t x-mm-t- & v>x 

, @^l&#0§L£>£>. HUlfiO— jR^tCiJV^r, 0. 3^x + y<l. 5, 0< 
y<0. 7, 0. 3^m<4. 5, 0<n<2. 2 5 t & , ^JRMOJS^Hlli* 
a , 9 > K&JRL nOj^T-fffi^ b tS, m= a x + b yC$>& 0 Mx. 

(i\ @AtlM, Ln^T2lOtili, 0. 6^m<3. 0 0 < n < 1 
. 5T'*^ tA^IM, Ln^ttSiOilii, 0. 9^m<4. 5^0 
< n< 2 . 2 5 

[0 0 18] ^Tfc^ff^^Jl^MW^ft-t-^i:. ilWCStOx^ 

o « - t^f7n>^iMM»-(i, &m^®,m<7)&m&te o . o 1 sc»% 

[0 0 19] i8-t>f7n>ii, l&TfeOif^^^^^^^ - K£JR£H?§L 
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£U:a-t / f7D >^m&9 0 Si%m±^&&#3?a ? £&ri $ , 9 5 K»% 
Ji±0|>WjfiL<, 9 8 «fi%J[a±a>*>0{±MK*f3: Lw 0 

[0 0 2 03 ^HWTIi, ^i|v7 >it&^& XV/tfcteT^fr y tTs 

iLfdi A 1 NisiOV^ ^{±A 1 ffi*, ^mMW^it^'ist^hyy 9 

- Kin n<nmvtoitL\±n&mK* vmmmkwt%&MmfcMKzmnL 
tzm.&ni*.*, m.m*^^&^m±jj^m%*¥ 1400-2000 ttftjs 

z. t &-e £ z> o 

[00213 a-^^rn^^^b^^oeJS^ffl^^ijtt^^v 

T>W* 8 ^ m^TWiO^jfi L < , 1 ~ 6 ^ mO^lilCffi Lv> 0 
S 7t> 9 0 %# ( d 9 0 ) f*. 2 5 ju m&T<7) <Dtm± L < , 2-20// 
^lilC0iLv\ p< vT>tl7!) ? 8 y« mJ^±&C&£ J-*°^r y»7 * 'J 
^WJ3i^^0^14#J!|^<7)?l»^|§^r^^- K (LED) ±K&;fijL.Tft 

^HwlLtv^'^^tSe $f^a-t-f7n>^MM 
Tfcfl^&v^-Cti, feJK^ffijjtH^tt* 10%g (dio) ^9 0%tl (d 9 o 
) fc<ajfc^5£*Sft*5mj£d 9 0/d i o* J 7^T"C**-t* s «fi L<, 
5J^T-C**U«K*F£ Li/>„ dgo/dj q 7 ^T^ftU^i- 4 C t [Z X *) 

[0 0 2 2] f£ftOi*M> K&JRL ntf>@$§#J^tf*«*JH-* t 
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M X S i i 2 - (m+n) A 1 ( m+n ) O n N 16 _ n :Ln y ^ 
a --+-f TO >C&tt£^gMio J: 0*9 > ^ - KtlL nc7)«--+^yn 

Jt5>ifcMII]#Tffl *<)V h ftm-7°V /7ARIETAN- 2 0 0 0 (#!lx. t£\ 

#N#ff^CM3) LT;fc*6£>*l£ (x + y) £j»<^t^Mc7>#f 

HJ:^ilJ^L^ (x + y) ^jg^Jrb^cLT^ibtl^o 

[0023] ^^(Oa-^^Tuymmitm&itm^*, mmLtz&m 

ILn08 0% J^±t5 ? a - -+ 4 T n > |£J|f£T-<7) >f ^« A@v§ L > ^U^T^E )V 

[0024] *mm<* — *m Tu>%t^tp<7)Mmmmmi*. m x 

S i 1 2 - (m+n) A 1 ( m+n ) O n N 16 _ n :Ln y Xm.mZnZ>mm 

mmmizMLx, 2. 5ti%TO^«iL<, 2. o®»%j^to^co 

[0 0 2 5] $»«-t^7o>i^ ( a ) tlfy7>f^W 

\ (e) T)v^ At fzi±^4m<vmm^it^zwMv>)mt u -tL^ 

1 4 0 0 - 1 8 0 0 rcolaHO^-e^-f ^> £ £ tc J: 19 , |# 

<5> C <h § o 

[0 0 2 6] ±WMX$> h tit v 9 J: tf/ £ £ ii T ;w 7 r x 
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4 - t i:i •) * v V =* > -Y * KfWS i - N - H MfliTJEffcf fc-^Bf * 

ifzltT V't-T^Xfi^Tt; 6 0 0- 1 2 0 0tC»St^.^, S£ 

[0 0 2 7] ±JfiO^"feT»t>n^^a3(lv9>ffc^!»i3J:a f /S t:i*T* 
)V7r^m.\t / r^m^iM^^i^\i.O. 0 0 5 -0. OSjumt^&o 

i o i -? & i> t*f 9 ^-a* v 9 > 1 b^£ J: tfV i^iiT^^? 

[0 0 2 8] $Hit?lt M x S i ! 2 - (m+n) A 1 ( m 

+ n) O n Ni 6 _ n :Ln y -C^bSfL* £ LTtt# Lfc^JR^fi^fi^O . 
0 1 SI%J^T^^«i:, m#im^-'e**^M^v"7>fb^i3«to f /^^{± 

fb« fcl±f&##KJ: 9 > * - K£« L n OBHt 

i»i<7> # u "> 9 > fb^t/iS r Z mit^r 4 mffiM& Xf 

HA 1 NJ3«fcU f /£*:J±A #S^^O^»7& ? 0. 0 If 

*%&T\ t < ti 0 . 005 fCM%^T\ MtcflF i L < t± 0 . 0 0 1 ®M% 

@MbtJH^o/cJ#^O#^^^^*7& ? 0. 0 1 ®a:%^TO&co 
ft, ^S^»t(i> f^7D><7)««^i:t^ii^lS<)i: LT&iJDLfc& 
[0 0 2 9 3 itz, ^mm^7>it&M&£Zf/ifzl*T*)l>-7TXm.it J r 

2004-3000211 
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>T£J&5fc«t, »mi* { l-5motO«:|!ilt4o Hittf 1-31 
i%<7)^lilC«FiLi>o 1 fco-cii, &J&«eT 

[0 0 3 03 II:, tifv7>^WJ:0 f /i^(i7 ; e^77Xlf^ 

[0031] ttz, ^mm^yyit^isitfxtfzitT^^yr^mit^ 

<<mmmi, 8 0-6 0 0 m 2 / g Olfciffif ^Oftffl Lw 3 

4 0-50 OmVg^^lilCti Lv> 0 ^SMi'Jyit&lfo&ZXf/ttz 
[±T*)V7 T^m.ifr^m^<7)itmmm^3 4 0m2/ g< tH^<i4i: 

£>& 0 s&k, $mmi'7>ik&w&£u l /itz&T*)i'7Txmit*jm : ®%. 

CDitmmm&8 Om? / g&Tt t, tB J 3 0nm^±CfiML, 

tzht, -mttmm&mmgx. ii^w«u, a in, ^js 

[0 0 3 2] 7;v^7A?giLt(i, ti7;H-7A^ MfbTJi^ 
t&*«i\ K*^W***0 . 1 - 8 R#%, JfcOTftri* 1 - 1 0 0 m 2 / g <7)-fl£ 
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[0 0 3 3] HuISL7t:^-ai^^^rl^-f^^ri^o^-C{i, #HftlJ^(±4tt 

1? ~C <fc ^ o 

[0 0 3 4] m3£mW£^f±> 1 l 
400-1800 V, W-ZL<1± 1 5 0 0 - 1 8 0 0tt«$ti, BWti"* 

^^ioit^a— if-r Tn>ffi<7)^#j^^jg:T-r^o M^ag^i 8 0 0°C^S 

[0 0 3 5] aiMfl-I^**, *Pffia^^^»H^T 1 6 0 0 -200 

o °c, iff 4 l < it i 6 o o - i 9 o o X:<r>umMm~e%ifiLlr 2> :Ufi5 0 - 

5^EcoM^^X^pj±TTii 1600-1850 t\ 1 0 ^UEEOMIf tf^tJDEE 
T"C1i 1600-2000 tt'Mtl. £ <h **-C§ & 0 

[0 0 3 6] »*jt^O«*U«ffl$*t*3!jp«i^»-ov>r»±, < KflHJft 
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[0 0 3 7] ±&<DlfmX\ Li, C a, Mg, Y, Eu, Dy, Er, T 

>r r o yimmvfo&Kfo*^ \z%& z t **t? § & c 

[0 0 3 8] ^^co, *±«tc*-CJR«$*/c«— 9->f Tn>^BftSfb!» 

[0 0 3 9J 
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